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© Contactless chip card. 



© The invention relates to a card for contactless 
information transfer, such as an identification card or 
a smart card, comprising a housing accommodating 
a coil construction and an electronic circuit coupled 
to the coil construction. The housing is composed of 
two top layers and an intermediate layer interposed 
between the top layers and comprising the coil con- 



struction and the electronic circuit. Each top layer is 
attached to the intermediate layer through a bonding 
layer located between the relevant top layer and the 
intermediate layer and whose softening point is low- 
er than the softening point of the top layers and the 
intermediate layer. 
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The invention relates to a card for contactless 
information transfer, such as an identification card 
or a smart card, comprising a housing accom- 
modating a coil construction and an electronic cir- 
cuit coupled to the coil construction, the housing 
being composed of two top layers and an inter- 
mediate layer interposed between the top layers 
and comprising the coil construction and the elec- 
tronic circuit. 

The invention also relates to a method for 
manufacturing a card for contactless information 
transfer, such as an identification card or a smart 
card, comprising a housing accommodating a coil 
construction and an electronic circuit coupled to 
the coil construction, the housing being composed 
of two top layers and an intermediate layer inter- 
posed between the top layers and comprising the 
coil construction and the electronic circuit. 

Such a card is disclosed in Dutch patent ap- 
plication 9001180, where the coil construction and 
the electronic circuit are embedded in a plastic 
filling which is covered with a film on opposite 
sides. Such a card often cannot meet the flexibility 
requirements as laid down in ISO standard 10373. 
The top layers are attached to a coil construction 
which has been wound helically in a single layer 
from wire in the form of film, the turns being 
insulated from each other by means of glue, for 
instance. The top layers provide the card with 
transverse bracing, so that the turns, upon being 
bent, do not end up overlying each other, and thus 
a stable construction is provided. 

The present invention, on the other hand, pro- 
vides a card with a stable construction obtained in 
an entirely different manner, which card moreover 
meets the flexibility requirements referred to. The 
present invention further provides a card which 
enables a loose arrangement of the windings of the 
coil construction in the card. This last also pro- 
motes the possibilities of meeting the flexibility 
requirements as discussed hereinabove. 

The characteristic feature of the card according 
to the invention is that each top layer is attached to 
the intermediate layer through a bonding layer lo- 
cated between the relevant top layer and the inter- 
mediate layer and whose softening point is lower 
than the softening point of the top layers and the 
intermediate layer. 

Outch patent application 9200835 discloses a 
card which is built up from a fairly large number of 
parts in order to realize a structure whereby the 
coil ends up in loose arrangement in the card. This 
is necessary to satisfy the flexibility requirements 
laid down in ISO standard 10373. This also entails 
the necessity of performing a large number of 
operations to manufacture the end product. For a 
simple production method, it is preferred to handle 
the coil as a separate part rather than winding it 



loosely so that it would fall apart without any addi- 
tional provisions. This can only be realized if the 
coil has been wound in a sufficiently flat fashion, so 
that upon bending according to ISO 10373 the 

s wires located at the top and bottom too remain 
within the elastic stretch range of the wire material. 
It has been found that in that case the thickness of 
the coil should be about 200-250 microns at a 
maximum. This also imposes limitations on the 

w maximum allowable volume of the coil in the card 
and therefore the voltage and the power consump- 
tion of the electronic circuit should be reduced as 
far as possible as well in order to enable contact- 
less information transfer over a sufficiently large 

15 distance. 

A particular embodiment of the card for contac- 
tless information transfer is characterized in that 
the bonding layer consists of a plastic layer coex- 
truded with the top layer and/or the intermediate 

20 layer. 

A method for manufacturing a card for contact- 
less information transfer as described in the pre- 
amble is characterized, according to the invention, 
in that at least one of the two top layers and/or the 

25 intermediate layer is provided with a bonding layer 
whose softening point is lower than the softening 
point of the top layers and the intermediate layer 
and that subsequently the top layer is attached to 
the intermediate layer through a lamination pro- 

30 cess. 

According to a particular aspect of the inven- 
tion, the bonding layer is coextruded together with 
the top layer and/or the intermediate layer before 
the lamination process is carried out. The advan- 

36 tage of such a method is that the card to be 
manufactured does not tend to warp during lamina- 
tion as a result of differences in the coefficients of 
expansion of the different materials. 

Hereinbelow the invention will be further ex- 

40 plained with reference to the drawing. In the draw- 
ing: 

Fig. 1 is a cross-section of an embodiment of a 
card according to the invention; 
Fig. 2 is a top plan view of the card shown in 
45 Fig. 1 or Fig. 3; and 

Fig. 3 is an alternative embodiment of a card 
according to the invention. 
Figs. 1 and 2 show the construction of the card 
according the invention, which, in its simplest form, 
so is built up from three layers of synthetic material 1 , 
4, 2, the coil construction and the electronic circuit 
(chips) being arranged in the middle layer 4. Ac- 
cording to ISO standard 10536 the maximum total 
thickness of the contactless card shown is 760 
55 microns t 10%. The problem in assembling cards 
consisting of synthetic films with interposition of 
components made up of different materials is that 
during lamination the cards warp due to the differ- 
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ences in the coefficients of expansion of the dif- 
ferent materials. 

To avoid such warp, in the card shown in Fig. 
1 , use is made of synthetic materials 4 which have 
been coextruded with a different synthetic material 
5, 6, which functions as a bonding layer for adher- 
ing the films 1. 2 onto the intermediate layer 
through a lamination process. Also, the card shown 
in Fig. 1 is constructed symmetrically to further 
prevent warp. The material of the thin bonding 
layer 5, 6 is chosen such that the softening point of 
these materials is lower by 10-20* than the soften- 
ing point of the supporting layer 4. During the 
coextrusion process these synthetic materials are 
extruded against each other in softened condition, 
which yields a good bond at the interface of these 
materials. Fig. 1 shows top layers 1, 2 consisting, 
for instance, of polycarbonate (PC) and the inter- 
mediate piece 3, comprising the intermediate layer 

4, similarly made of PC, for instance, coextruded 
with two bonding layers 5. 6. The bonding layers 
consist, for instance, of modified polyester (PETG) 
having a softening point about 10-20* lower than 
that of PC. The intermediate layer 4 consists of a 
lirst piece of film 7 provided with an opening and a 
second piece of film 8 fitted in the opening, a coil 
space 9 being formed between the first and second 
film pieces. Further, the second film piece is pro- 
vided with an opening 10 accommodating an elec- 
tronic circuit 11. Furthermore, a coil construction 12 
(Fig. 1), connected with the electronic circuit, is 
accommodated in the coil space 9 with some clear- 
ance to allow for expansion differences due to 
temperature variations. In this example, the coil 
construction 12 (not shown in Fig. 2) consists of an 
insulated copper wire provided with a thermoad- 
hesive or baking lacquer of polyamide (PA). The 
stability of such a coil construction is obtained by 
passing a current through turns of the coil con- 
struction after the winding operation, so that the 
coil construction is heated to the softening point of 
the PA lacquer. It is also possible to heat the coil 
construction with hot air during the winding opera- 
tion. In both cases, the coil turns will, as it were, be 
baked to each other, so that the coil construction 
can be handled without auxiliary tools. The soften- 
ing point of the baking lacquer is chosen such that 
it is much higher than the softening point of the 
bonding layers 5, 6 of the card. By means of a so- 
called bump-soldering process or thermocompres- 
sion weld as described in applicant's Dutch patent 
application 9200396, the terminal ends of the coil 
are connected directly to the electronic circuit, so 
that no costiy support materials are necessary. The 
leads of the coil construction 12 are so thin that 
they are forcibly sunk into the weak bonding layers 

5, 6 during the lamination process in which the 
card is assembled. With the structure as shown in 



Fig. 1, it is further possible, subsequent to the 
lamination process in which the card has been 
assembled, to provide a printing on the outsides of 
top layers 1 and 2 and optionally to provide them 
5 with a hard protective lacquer layer. 

An alternative embodiment of the card is 
shown in Fig. 3, where a printing 13, 14 has been 
provided mirrorwise on the inside of the top layers 
1, 2. Fig. 2 shows a cross-section of the card 
io shown in Fig. 3. In this examplary embodiment, the 
top layers 1 , 2 have been manufactured from trans- 
parent material. To ensure that the top layers are 
sufficiently light-proof to avoid the coil construction 
12 and the electronic circuit 11 being visible from 
15 the outside, the top layers 1, 2 may be composed 
of two layers, viz. a transparent layer provided with 
a printing 13, 14, for instance representing images, 
and a non-transparent layer applied thereto, func- 
tioning as a light barrier. For clarity, this non- 
20 transparent layer is not shown in the drawing. 

In accordance with an alternative embodiment, 
this non-transparent layer is provided on the inter- 
mediate piece 3, followed by the application of the 
top layers 1, 2, as discussed above. The light 
25 barrier may also be formed by a covering printing, 
for instance white in color, which is provided on the 
images 13, 14. Thereafter, the top layers 1, 2 can 
be attached to the intermediate piece 3, as dis- 
cussed above. It is also possible to provide a non- 
30 transparent layer on the intermediate piece 3, fol- 
lowed by the attachment of the top layers 1, 2 to 
the intermediate piece 3 through the lamination 
process referred to. 

A thermally sensitive layer may additionally be 
35 provided on the outside of the top layers 1, 2, as 
described in Dutch patent application 9202226. 
This makes it possible to provide variable informa- 
tion on the card. Such a thermally sensitive coating 
can be written on by means of a thermal printer. It 
40 is also possible to erase the written information 
again through the supply of heat. As an alternative 
to the coextruded bonding layers described, it is, of 
course, also possible to use glue or bonding layers 
which are applied in a different manner but exhibit 
45 the same difference in softening or processing 
temperatures. The bonding layers 5, 6 provided on 
the intermediate layer 4 in fact constitute a single 
intermediate piece 3 accommodating the coil con- 
struction and the switching electronics. According 
so to the embodiment of Figs. 1 and 2, the coil 
construction 12 and the electronic circuit 11 are 
located entirely within the contours of the inter- 
mediate piece 3, i.e., within the contours of the 
intermediate layer 4 and the bonding layers 5, 6 
55 provided thereon. More particularly, the electronic 
circuit 11 and the coil construction 12 are located 
entirely within the contours of the intermediate lay- 
er 4, i.e., the intermediate layer excluding the 
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bonding layers 5, 6 provided thereon. 

According to another aspect of the invention, 
the bonding layers 5, 6 are coextruded with the top 
layers 1 and 2. Thereafter the top layers 1, 2, 
provided with bonding layers 5, 6, are attached to 
the intermediate layer 4 through the lamination 
process mentioned above. The end product will 
then be the same as the end product as described 
with reference to Fig. 1. Also, the top layers 1, 2 
may each be provided on one side with a bonding 
layer through coextrusion, the intermediate layer 4 
having been provided on one or both sides with a 
bonding layer through coextrusion. Thereafter the 
bonding layers so formed can be contacted with 
each other for attaching the top layers 1, 2 on 
opposite sides of the intermediate layer 4 to the 
intermediate layer 4. Thus the bonding layer of a 
top layer 1 , 2 will be attached to a bonding layer of 
the intermediate layer 4, which bonding layers will 
soften during the lamination process and merge 
into a single shared bonding layer. This means that 
the finished product will consist of an intermediate 
layer 4 attached on opposite sides through a bond- 
ing layer, each bonding layer being attached to a 
top layer 1 , 2. As an alternative to the coextruded 
bonding layers described, it is also possible to use 
glue or bonding layers which have been provided 
in a different manner but exhibit the same dif- 
ference in softening or processing temperatures. 
The bonding layer may also consist of a ther- 
motransfer layer. 

According to yet another aspect of the inven- 
tion, the coil construction 12 and the space 9 are 
mutually adjusted, in such a manner that the coil 
construction is accommodated in the housing of 
the card, i.e., in space 9, with some clearance. This 
provides the advantage that temperature variations 
will not give rise to tensions between the coil 
construction on the one hand and the housing of 
the card on the other. The film piece 7 and the film 
piece 8 can be formed from the film material in 
question through a punching operation. Preferably, 
the coil construction is connected directly to the 
electronic circuit (chip) through a thermocompres- 
sion weld, so that no support material of the chip is 
necessary. 

According to another variant of the invention, 
the electronic circuit 11 is accommodated in an 
opening (not shown) of the film piece 7. 

These and other obvious variants are under- 
stood to fall within the scope of the invention. 

Claims 

1. A card for contactless information transfer, 
such as an identification card or a smart card, 
comprising a housing accommodating a coil 
construction and an electronic circuit coupled 



to the coil construction, the housing being 
composed of two top layers and an intermedi- 
ate layer interposed between the top layers 
and comprising the coil construction and the 

5 electronic circuit, characterized in that each top 

layer is attached to the intermediate layer 
through a bonding layer located between the 
relevant top layer and the intermediate layer 
and whose softening point is lower than the 

to softening point of the top layers and the inter- 
mediate layer. 

2. A card according to claim 1, characterized in 
that the bonding layer consists of a plastic 
;s layer coextruded with the top layer and/or the 

intermediate layer. 

a A card according to claim 1, characterized in 
that the bonding layer consists of glue. 

20 

4. A card according to claim 1 or 3, characterized 
in that the bonding layer consists of a ther- 
motransfer layer. 

25 5. A card according to any one of the preceding 
claims, characterized in that the coil construc- 
tion and a coil space in the housing in which 
the coil construction is located are mutually 
adjusted, in such a manner that the coil con- 

30 struction is accommodated in the coil space 
with some clearance, in such a manner that no 
tensions arise between the coil construction 
and the housing upon temperature variations. 

35 6. A card according to claim 5, characterized in 
that the intermediate layer consists of a first 
film piece provided with an opening and a 
second film piece fitted in the opening, the coil 
space being formed between the first and sec- 

40 ond film pieces. 

7. A card according to claim 6, characterized in 
that the first and/or second film piece is pro- 
vided with an opening in which the electronic 

45 circuit is accommodated. 

8. A card according to any one of the preceding 
claims, characterized in that the turns of the 
coil construction are provided with a thermoad- 

50 hesive or baking lacquer with a softening point 

higher than the softening point of said bonding 
layers. 

9. A card according to any one of the preceding 
55 claims, characterized in that the coil construc- 
tion is attached directly to a chip of the elec- 
tronic circuit through a thermocompression 
weld. 
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10. A card according to any one of the preceding 
claims, characterized in that the coil construc- 
tion and the electronic circuit are accommo- 
dated within the contours of the intermediate 
layer. 5 

11. A card according to any one of the preceding 
claims, characterized in that the coil construc- 
tion and the electronic circuit are accommo- 
dated within the contours of the intermediate w 
layer with bonding layers. 

12. A card according to any one of the preceding 
claims, characterized in that at least one of the 

top layers consists of a film of transparent is 
material having images printed thereon on the 
side facing the intermediate layer. 



18. A method according to claim 17, characterized 
in that each top layer is attached to the inter- 
mediate layer through a bonding layer by 
means of the lamination process. 

19. A method according to claim 17 or 18, char- 
acterized in that the lamination process is car- 
ried out at a temperature above the softening 
point of the bonding layer and below the soft- 
ening point of the intermediate layer and the 
top layer. 

20. A method according to any one of claims 17- 
19, characterized in that at least the top layer 
or the intermediate layer is coextruded togeth- 
er with the bonding layer before the lamination 
process is carried out. 



21. A method according to claim 20, characterized 
20 in that not only the intermediate layer is coex- 

truded together with a first bonding layer but 
also the top layer is coextruded together with a 
second bonding layer before the first and sec- 
ond bonding layers are bonded to each other 
25 through the lamination process. 



13. A card according to claim 12, characterized in 
that a light barrier is present between the print- 
ing and the intermediate layer, so that the coil 
construction and the electronic circuit are not 
visible through the transparent top layer. 

14. A card according to claim 13. characterized in 
that the light barrier is formed by a covering 
printing. 

15. A card according to claim 13, characterized in 
that the light barrier is formed by a non-trans- 30 
parent plastic layer located between the top 
layer and the intermediate layer. 

16. A card according to any one of the preceding 
claims, characterized in that on the outside of 35 
at least one top layer a thermally sensitive 
coating has been provided which can be writ- 
ten on by means of, for instance, a thermal 
printer, and which can also be erased through 

heat supply. 40 



22. A method according to claim 20, characterized 
in that the intermediate layer is coextruded 
together with two bonding layers, so that the 
intermediate layer is provided with a bonding 
layer on opposite sides thereof before a top 
layer is atttached on each side of the inter- 
mediate layer through the lamination process. 

23. A method according to claim 20, characterized 
in that each top layer is coextruded together 
with a bonding layer before these top layers 
are attached to the intermediate layer through 
the lamination process. 



17. A method for manufacturing a card for contact- 
less information transfer, such as an identifica- 
tion card or a smart card, comprising a hous- 
ing accommodating a coil construction and an 45 
electronic circuit coupled to the coil construc- 
tion, the housing being composed of two top 
layers and an intermediate layer interposed 
between the top layers and comprising the coil 
construction and the electronic circuit, char- 50 
acterized in that at (east one of the two top 
layers and/or the intermediate layer is provided 
with a bonding layer whose softening point is 
lower than the softening point of the top layers 
and the intermediate layer and that subse- 55 
quently the top layer is attached to the inter- 
mediate layer through a lamination process. 
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